Abstract: Governments around the world are increasingly devolving authority for forest management to the local level in an attempt to strengthen the management of national forests. Community forestry programs are recognized as providing a range of economic and social benefits and having a positive impact on increasing forest cover. However, concerns have been raised about the capability of user groups to manage community forests in a sustainable and equitable manner. This study analyzed the initial experience with community forestry in Bhutan and assessed the degree to which national policies have enhanced the likelihood of successful management by forestry user groups. The study found that the studied communities possess many attributes of successful forest user groups due to historical and socio-cultural reasons. National policies, including the unusual provision of handing over well-stocked forests to user groups, have further enhanced the likelihood of sustainable management by forest user groups. The initial experience of forest management by user groups in Bhutan is promising, and merits further study now that that a much larger number of community forests (CFs) have experience with harvesting.
Introduction
In 1968 Garrett Hardin made the famous statement that "freedom in a commons brings ruin to all" ( [1] , p. 1244). Hardin argued that the users of a commons are caught in a process that eventually leads to the destruction of the resource upon which they depend, because each individual continues to OPEN ACCESS use the resource until the expected costs of utilization equal the expected benefits. Since each individual does not consider the costs imposed on others, the accumulated individual decisions result in the overuse of the commons. Examples such as the desertification of the Sahel and deforestation of tropical forests appeared to confirm Hardin's predictions [2] , and laboratory experiments produced a "tragedy of the commons" when users made independent and anonymous decisions about the use of common resources [3] . However, research during the last three decades has challenged the inevitability of the "tragedy of the commons" by documenting many examples of successful management of common property resources, and identifying the conditions under which individual users are more likely to decide that cooperative management is in their best interests [3] .
Forest management provides an opportunity to study Hardin's theory. Property regimes in natural resources management can be divided into three classes: state property regimes, common property regimes, and individual property regimes [4] . Forests around the world are managed under all three classes of property regimes: it has been estimated that 77% of global forests are managed under state property regimes, 11% under common property regimes, and 12% under individual property regimes. In developing countries the percentage of forests under common property regimes is somewhat higher at 22%, vs. 71% for state property regimes and 7% for individual property regimes [5] .
Ironically, the nationalization of forests and the establishment of forest services in the 20th century sometimes created a "tragedy of the commons" by undermining traditional management systems. In Nepal, for example, "the new laws (related to forest nationalization)… led to widespread deforestation" ( [6] , p. 499). Many national forests are only occasionally monitored by government staff and in practice are open-access forests [7] . This situation also occurs in developed countries: nationalization of forests reportedly undermined local stewardship practices in Canada [8] .
In an attempt to strengthen the management of national forests, governments around the world are increasingly devolving authority for forest management to the local level [9] [10] [11] . By 2002, governments had given communities legal rights to manage 380 million hectares of forest, 57% of which had been transferred during the previous 15 years [5] . This approach has been particularly widespread in South Asia. Nepal and India have the largest programs in the region: more than 13,000 forest user groups in Nepal are managing 25% of the total national forests [12] , while in India 53,000 Forest Protection Committees are managing 18% of national forests [6] . The experience of Nepal and India in the 1980s and 1990s influenced forestry programs in many other countries [13] , including Bhutan where the first community forest (CF) was handed over in 1997.
Community forestry programs are recognized as providing a range of economic and social benefits to the participating user groups [9] [10] [11] , and having a positive impact on increasing forest cover [14] [15] [16] [17] . However, many concerns have been raised about the capability of user groups to manage CFs in a sustainable manner [5, 8, 11, 18] . There are examples of failed CFs: "members of some groups fail to perceive the growing scarcity of their local forests, fail to create effective rules to counteract the incentives to overharvest, and fail to enforce their own rules" ( [19] , p. 228). Many studies have documented equity problems in CFs: fewer benefits accruing to disadvantaged households [20, 21] ; favoritism by management committees in distributing products [22, 23] ; and rules that are biased towards meeting the needs of wealthier households [24, 25] .
In an attempt to understand why some forestry user groups are more successful than others, several authors have conducted multi-country studies to identify the attributes of successful user groups [2, [26] [27] [28] . These attributes are of great interest to agencies developing or supporting community forestry programs; however, Agrawal concluded that this type of analysis is flawed due to obstacles such as "noncomparability of results from different studies, the problem of spurious correlation, and the difficulty of avoiding multiple and contingent causation in single case studies ( [29] , p. 1649).
Another complicating factor in studying forest governance relates to the indicators of success. The most common indictor of successful forest management is improved forest condition, which was used in recent analyses of forest governance in the Indian Himalaya [30] and Nepal [31] . However, other indicators of success, such as equity of benefit sharing or fulfillment of local needs may be equally important [27] . For example, some CFs in Nepal exhibit impressive increases in forest cover, but the benefits are limited and unfairly distributed among users, especially poor users who do not have access to forest products on private land [21] .
This paper examines the initial experience of Bhutan's community forestry program, which was influenced by the established forestry programs of neighboring Nepal and India due to the strong links between the forestry professionals of the three countries. Bhutan's social, political and environmental conditions are quite different from its neighbors, and the country has developed its own unique policies and program. For example, the community forestry program of Bhutan is unusual in that well-stocked forests are handed over to user groups, whereas governments in many countries have only been willing to hand over degraded forests for community management [10, 11] . Studies of the initial experience in Bhutan have reported that user groups were managing their forests sustainably and avoiding the problems with political and economic equity reported in Nepal and India [32] [33] [34] . This paper attempts to assess how national policies in Bhutan have contributed to sustainable and equitable forest management by user groups.
Methodology
This study expanded on a series of three studies that analyzed the experience of the first CFs in Bhutan to initiate timber harvesting activities. The previous studies focused on the sustainability of the harvesting approach utilized by user groups [32] ; the sustainability of combining forest grazing and timber production in CFs [33] , and the equity of decision making and distribution of CF benefits [34] .
The first component of the current study assessed the degree to which the positive attributes of forest user groups identified by Ostrom [2] and McKean [26] apply in the context of Bhutan. The second component of the study assessed the degree to which the community forestry policies of Bhutan, as expressed in the Forest and Nature Conservation Rules [35] and the Community Forestry Manual [36] , contributed to the success of the community forestry program by promoting these attributes. These two sets of positive attributes were selected for the current study because they focused exclusively on forestry user groups, unlike more recent studies by Ostrom [3] and Agrawal [29] , and were more detailed than other recent analyses of forestry user groups [7, 27, 28, 30 ]. Ostrom's list included the attributes of user groups and forests that are conducive to a community adopting or changing rules limiting access to their forests ( [2] , p. 4). These attributes are relevant to community forestry in Bhutan, because the local communities must initiate the process of forming a CF even though the government subsequently plays a significant role in supporting the user group. Based on the work by Ostrom and others, McKean developed a set of ten broad attributes of successful user groups [26] .
The number of CFs that could be studied was very limited, as only three CFs had experience with harvesting timber at the time the field work was conducted. Therefore, the sample of CFs could not be assumed to be representative of all CFs in the country, even though it included 100% of the potential cases at the time. For this reason, a case study approach was used to develop the explanatory power of the findings. Supplemental data from 19 CFs that had not yet started harvesting operations were obtained through participatory rural appraisal (PRA) exercises which included focus group discussions with the user committees and members, and visits to the community forests.
A household survey provided detailed information on the use of the three CFs and the adjacent national forests. A random sample stratified by CF and socio-economic group included 29% (N = 51) of the total 173 members of the three CFs. All members of the three CFs were categorized into four socio-economic groups to assess how the different socio-economic groups benefited from the CFs and participated in decision making. This was achieved through a wealth ranking exercise, which involved a team of five or more persons in each CF, including the responsible extension agent and three or more community leaders. The criteria for the four socio-economic groups were established in consultation with the local community leaders and were based on a combination of the primary source of income, land and livestock holdings, size of house, and ownership of vehicles and mechanized equipment. The study addressed political equity by assessing three indicators developed in consultation with the CF members: representation on management committees; attendance in CF meetings; and knowledge about CF administration and finances. The study addressed economic equity by assessing five indicators based on access to the major products of the CFs and a sixth indicator related to the perception of having benefited from the CF: access to permits for timber and firewood trees; distance to marked trees; access to dry firewood collection; access to collection of NWFPs; access to forest grazing; and perception of personal benefits from the CF. Data on livestock holdings and grazing patterns were collected for the year the research was conducted and five years earlier. For more information about the wealth ranking process and equity indicators, see [34] .
An important source of data was the lists of permits issued in the three CFs during the first three years of harvesting operations. The DOF introduced a standard process for CF management committees to maintain detailed records of permits issued for CF products [36] . The research team compiled the permits by household with the assistance of the committee members (the original permits were listed under the name of the individual who requested the permit rather than the CF member). Since this information was available for 100% of the members of the three user groups, statistical analysis of the data was not required. The data from the permit lists were verified during the household survey. In Yakpugang a detailed inventory of harvested and live trees was conducted to assess the impact of harvesting on the regeneration of preferred species [32] .
Focus group discussions were conducted in the nearest adjacent village to each CF to collect additional information about the historical use of the forests. Each focus group discussion involved a group of farmers and local leaders, and followed a standard set of questions to assess whether the establishment of the CFs had a negative impact on villagers who were not members of the user groups. For example, traditional users could have been excluded from the user groups, or user groups could have protected their CFs at the cost of other national forests by moving livestock out of the CFs or requesting permits in other national forests. There has been speculation that the improved forest condition in some CFs in Nepal may have been partially offset by increased degradation of adjacent national forests [37, 38] .
The 
Community Forestry in Bhutan
Bhutan is a land-locked Himalayan country bordering with China (Tibet) and India, lying between the latitudes of 26°45' and 28°10' north and longitudes of 88°45' and 92°10' east. Bhutan has an area of 40,006 square kilometers and an estimated population of 672,425 [39] . At least nineteen languages in four major language groups are spoken by many different ethnic groups [40] . Elevation ranges from 100 m near the Indian border to 7554 m on the northern border with China. Bhutan has a rich biodiversity and is part of one of the ten global biodiversity 'hotspots' [41] . The country's biodiversity assets include 5446 species of vascular plants, of which 750 are endemic to the Eastern Himalayas and 50 are endemic to Bhutan itself; 770 species of birds; and 178 species of mammals [42] . Bhutan is well known for its commitment to conservation: 26% of the country has been set aside as protected areas [42] .
Bhutan has a long standing tradition of local management of natural resources, which predates the unification of Bhutan in the 17th Century [43] . Before the nationalization of forests in 1969, villages had primary responsibility for forest management, and observed traditional practices that were similar in many ways to the current management of CFs. For example, many villages defined harvesting areas for exclusive use by community members for products such as firewood, bamboo, cane and other nontimber forest products [44] . Villages often marked traditional forest boundaries with cairns and collected fines when cattle from neighboring villages entered their forest [40] .
The Department of Forests (DOF) was created in 1952 under the Ministry of Agriculture (MOA). In 1969 the government attempted to strengthen the management of Bhutan's forests by nationalizing all forests and introducing a system of issuing permits for the harvesting of timber and other forest products. The new forest policy retained some traditional rights in national forests, such individual or community rights to graze livestock in designated blocks of forest [45, 46] or collect leaf litter in designated blocks of forest [47] [48] [49] , but eliminated the legal basis for many traditional practices of forest management related to timber and firewood production, including the exclusion of outsiders [50] .
The development of Bhutan's community forestry program started in 1979 with the initiation of the national social forestry program. The legal framework for the program was outlined in the Forest and Nature Conservation Rules 2000 [51] , and the first CF was legally handed over in 1997. The development of the program was given a boost in May 1993 when the Planning Commission of Bhutan recommended that the DOF decentralize some forestry activities to the district administrations. The DOF responded by assigning forestry extension staff to each district and giving them responsibility for a range of activities, including the new community forestry program [52] . Initially the Bhutan community forestry program was intended to be only implemented on degraded land, but in 1992 DOF decided to give villagers a stronger incentive to participate by stipulating that CFs should be approximately 50% well-stocked and 50% degraded [53, 54] .
After the approval of a CF management plan by DOF, a CF management committee elected by the members assumes responsibility for management of the CF. The management committee organizes regular meetings of the users to implement the work plan for the coming period. An important activity in all CFs is patrolling to ensure that illegal harvesting or forest grazing is not taking place. In some CFs, one or more forest guards are hired, while in other CFs the members take turns patrolling the forest on a voluntary basis. Other management activities include nursery management, tree-planting in degraded areas, thinning and tending operations, and creation of firelines. These activities are generally carried out on specified work days. Each member household must provide one person during the workdays, and members that do not participate are penalized with fines or assigned additional work.
When members require wood products, they request the management committee to issue a permit. The management committee verifies whether the member has already received his/her allocation of products, which is specified in the management plan. The management plans provide harvesting limits for each size class of timber. Other common products harvested in CFs include firewood, fence posts, flagpoles, and NWFPs such as bamboo, cane, wild vegetables, and medicinal plants. After issuing a permit using a standard permit book provided by DOF, a member of the CF management committee enters the forest with the applicant and marks the trees for harvesting with the official CF marking hammer, which leaves an imprint on the stump of the tree. After marking, the applicant harvests the trees at his/her convenience. Generally the members carry out some initial processing in the forest before transportation to the village. Most sawn timber is prepared with traditional pit saws, but recently villagers have started sawing boards with portable sawmills using a chainsaw frame attachment. Most harvesting and transportation is done by individuals, but groups of users often collaborate in harvesting and transporting firewood. The CFs generate income from royalty payments from the harvesting of wood products and contributions from visitors. The funds are used for a variety of purposes, including providing loans to members, constructing CF offices, providing meals during work days and meetings, and contributing to schools and temples.
The community forestry program is supported by an intensive forestry extension program. The ratio of government forestry extensionists to rural residents in 2000 was approximately 1:4000, based on a cadre of 117 forestry extension staff [55] and a rural population estimated to be 69% of the total population of 672,425 [39] . The 9th Five year Plan included an ambitious target to more than double the number of extension staff [55] .
Results

Analysis of Ostrom's Attributes
The three studied CFs exhibited nine of Ostrom's eleven attributes that increase the likelihood of a community adopting or changing rules limiting access to its forests [3] , and Bhutan's community forestry policy enhanced six of the attributes. The attributes are discussed below and summarized in Table 1 . 
O1
. The forest should not be so degraded that it is useless to organize, or so underutilized that there is little advantage from organizing. All three CFs were well stocked with valuable timber trees with diameter at breast height (dbh) exceeding 50 cm dbh, based on the forest inventories conducted for each CF and our own visits to the forest. However, many users in all three CFs reported that they were concerned that over-harvesting could reduce the future availability of forest products, which gave them motivation to organize to manage the forest. The government policy supported this attribute by stating that where possible CFs should be composed of approximately 50% degraded forest and 50% well-stocked forests [35] .
O2. Reliable and valid information about the general condition of the resource should be available at reasonable costs. Our visits to the CFs revealed that the members were intimately familiar with the CFs, which they used regularly for forest grazing and harvesting timber and nonwood forest products. The CF members could easily identify all of the species of trees and NWFPs. Participation in the assessments gave them additional knowledge about the status of the forests. The government policy supported this attribute by including a participatory methodology for conducting forest inventories assessment as part of the management planning process, which required substantial involvement of the members.
O3. The availability of resource units should be relatively predictable. Our analysis of the timber permits revealed very limited year-to-year variation in the volume of timber harvested from the three CFs during the three year study period, which should result in a predictable supply of timber. The government policy supported this attribute by requiring that harvesting of timber does not exceed the annual allowable cut, which is calculated for each major size class of timber based on a detailed forest inventory, and never allows harvesting more than 5% of the trees of any size class per year [36] . The government policy also requires a strict process for marking trees before felling and keeping records of all permits issued.
O4. The resource should be sufficiently small, given the transportation and communication technology in use, so that users can develop accurate knowledge of external boundaries and internal microenvironments. Our interviews revealed that most users could describe the boundaries and species composition in the different portions of their CFs. The number of hectares per household in the three studied CFs ranged from 2.02-2.35 ha/household, and the users could reach any part of their CFs by foot in one hour. The government policy supported this attribute by stipulating that the total area of each community forest should be limited to approximately 2.5 ha per user household.
O5. Users should be dependent on the resource for a major portion of their livelihood or other variables of importance to them. Most user group members (96%) were dependent on the CFs for all of their timber, while 56% collected firewood in the CFs and 35% collected NWFPs in the CFs. The exception was the in Yakpugang CF, where some users only utilized the CF for timber as it was more convenient for them to access another forest for forest grazing and non-wood forest products. The government policy partially addressed this attribute by requiring that user group members should be traditional users of the forest.
O6. Users should have a shared image of the resource and how their actions affect each other and the resource. Almost all of the users in the three CFs had been directly involved in the participatory rural appraisal (PRA) exercises and forest inventories that were conducted as part of the forest management planning process, which contributed to a shared image of the forest resources.
During the interviews, the majority of the members were able to articulate how the forest condition had changed in recent years and what factors were responsible for the changes. Furthermore, almost all of the users (96%) could articulate how they expected to benefit from the CFs in the future, with women more likely to consider all forest products as the primary future benefit of the CF, and men more likely to focus exclusively on timber. The government policy supported this attribute by requiring the users to collaborate in a lengthy planning process and agree on the objectives of the CF.
O7. Users should have a sufficiently low discount rate in relation to future benefits to be achieved from the resource. The three CFs provided the members with an immediate stream of benefits, which great lowered the discount rate in relation to future benefits. Furthermore, the users of all three CFs have lived in the area for a long time, and many mentioned the future availability of wood products for their children and grandchildren as a benefit of the CFs, which would further lower their discount rate. The government policy supported this attribute by handing over well-stocked forests and also by providing the users with secure rights to the forest that increase their confidence that they will continue to benefit over the long term from current investments in the forest.
O8. Users with higher economic and political assets should be similarly affected by a current pattern of use. The different socio-economic groups in the three CFs generally utilized the forest in similar ways, despite some minor differences. The poorest farmers were significantly more likely to have obtained timber from the CFs, and had equal access to firewood, NWFPs and forest grazing. Wealthier members were actually most affected by the ban on overnight grazing inside the CFs, as they had previously hired herders to live in the forest with their livestock. There were no indications that the CF rules were biased towards meeting the needs of wealthier members. Most users from all socio-economic groups were primarily interested in having a sustainable supply of timber from the CFs. The government policy did not specifically address this issue.
O9. Users should trust each other to keep promises and relate to one another with reciprocity. The level of trust and cooperation within the user groups appeared to be high: there were no allegations of misuse of funds or complaints about the management of the CFs. Participation in CF meetings was high: 80% of the users had attended the last CF meeting, with no significant differences between male and female members. Distribution of benefits from the CF was highly equitable, with poorer members more likely to have received timber than the richer members. The membership of the management committees included a mix of poor and rich members. The CFs required members to contribute voluntary labor for forest management activities, but only one respondent reported difficulty in providing the required voluntary labor. All of the users interviewed were clear on how they benefit from the CF, and seemed highly satisfied with the experience to date of being a member of the CF. The government policy did not specifically address this issue.
O10. Users should be able to determine access and harvesting rules without external authorities countermanding them. The three CFs had considerable flexibility in determining where to harvest trees within the CFs, but the DOF reviews the harvesting records and visits the CF regularly to ensure that harvesting does not exceed the amount determined to be sustainable by the forest resources assessment. The government policy partially supported this attribute by allowing the users to determine the harvesting rules as long as the total harvesting level was no higher than the annual allowable cut determined by the forest inventory as part of the management planning process.
O11. Users should have learned at least minimal skills of organization through participation in other local associations or learning from neighboring groups. We observed that the CF committees were skilled at calling meetings and coming to consensus on key issues. Participation in meetings was high: 80% of the users had attended the last CF meeting, with no significant differences between male and female members. However, the financial and record keeping skills of the users were weak, despite considerable amounts of training provided by DOF during the management planning process and after the handover. The government policy partially supported this attribute by including skill development activities for the users in the management planning process.
Analysis of McKean's Attributes
The three studied CFs exhibited nine of McKean's ten attributes of successful user groups attributes. The attributes are discussed below and summarized in Table 2 . The analysis of Bhutan's community forestry program policy found that the government policy supported nine of the ten attributes. Yes Yes M8. Decision making and distribution of benefits need not be egalitarian, but must be viewed by the members as "fair" Yes Yes M9. Inexpensive and rapid methods are needed for conflict resolution Yes Yes M10. Institutions for managing very large systems need to be layered with devolution of authority to small components to give them flexibility and control over their fate.
Irrelevant No
M1. User groups need the right to organize or at least no interference in their attempt to organize. The users of the three CFs were aware of their legal standing, which was also acknowledged during interviews with government officials and neighboring communities. The government policy supported this attribute by giving clear legal standing to CF user groups.
M2. The boundaries of the resources must be clear. Our field visits revealed that the boundaries of the three CFs were clearly marked, and members were aware of the boundaries. The government policy supported this attribute by requiring that the boundary of the CF must be surveyed and marked.
M3. Criteria for membership in the user group must be clear. Membership in the three CFs was open to all residents of the villages near the CFs, and our interviews in adjacent villages did not reveal any indications that traditional users from other villages had been excluded. The government policy supported this attribute by requiring that all traditional users of the forest must be allowed to join.
M4. Users must have the right to modify their use rules over time. The users of all three CFs are aware that they have the right to modify their rules. Yakpugang CF was in the process of revising the management plan to: (a) include additional areas for firewood collection, and (b) adjust the rules for primary and secondary members. Masangdaza CF had already adopted new rules to allow users who missed work days to provide additional labor rather than paying cash fines. The government policy supports this attribute by stating that management plans can be revised as necessary and providing strong support through the forestry extension service during the revision process.
M5. Use rules should be environmentally conservative to provide a margin for error. We observed that the harvesting limits in the three CFs for each size class of timber and firewood were based on the forest inventories, and were conservatively calculated following DOF guidelines to maximize sustainability of production. The government policy supports this attribute by requiring that harvesting limits are based on a detailed forest inventory conducted during the management planning process, and never allowing harvesting more than 5% of the trees of any size class per year [36] . Furthermore, harvesting limits must be expressed in terms of number of trees rather than wood volume, in order to be more easily understood by the users [36] .
M6. Use rules must be clear and easily enforceable. The management plans of the three CFs included detailed rules for harvesting which we observed were understood by the members. The government policy states that each management plan must include a detailed set of rules for use of the CF.
M7. Infractions of rules must be monitored and punished. The users of the CFs were aware that they have the right to punish infractions of rules. All of the management plans specify fines for different infractions. Two of the three CFs had imposed fines on members for unauthorized harvesting or grazing, or for lack of attendance at work days. The government policy states that the CF management committee has the right to impose fines.
M8. Decision making and distribution of benefits need not be egalitarian, but must be viewed by the members as "fair". The members of all three CFs reported that the distribution of products had been fair. The poorest farmers were significantly more likely to have obtained timber from the CFs, and had equal access to firewood, NWFPs and forest grazing. However, the awareness of many members about CF administration and financial management was limited, which could lead to inequitable distribution in the future. For example, only 18% of the members knew how much money was currently in the CF fund, and only 19% could explain how the fund was intended to be used. The government policy requires that user groups follow a detailed process for issuing permits for CF products, and the user groups must submit reports on annual harvesting using a standard monitoring format.
M9. Inexpensive and rapid methods are needed for conflict resolution. The management plans for each CF included a section on conflict management. At the time of the study there were not yet many examples of conflict resolution; however, the Yakpugang members decided to replace their management committee after three years because the committee members were not considered to be sufficiently available to perform duties such as issuing permits and marking trees on a timely basis. The government policy states that management plans must include a section on conflict resolution.
M10
. Institutions for managing very large systems need to be layered with devolution of authority to small components to give them flexibility and control over their fate. This attribute was not relevant for the three CFs. The government policy does not specifically address this issue, but so far there have not been any expressions of interest in establishing a very large CF in Bhutan. At the time of the study, the largest CF contained 300 ha and the largest membership was 126 households.
Discussion
This study analyzed the initial experience of Bhutan's community forestry program to assess: (a) the extent to which community forest user groups exhibit the positive attributes identified by Ostrom [2] and McKean [26] ; and (b) the extent to which national forestry policies have contributed to the success of Bhutan's community forestry program. The CFs exhibited most of Ostrom's and McKean's positive attributes, which can be partially attributed to historical and socio-cultural factors that are conducive to successful user group management. However, the government of Bhutan appears to have provided strong support to the community forestry program by adopting effective community forestry policies such as handing over well-stocked forests to user groups and providing an intensive forestry extension service.
Traditional Forest Management Practices: Bhutan has a long standing tradition of local forest management, which may have enhanced the capability of the new user groups. Before the nationalization of forests in 1969, villages observed traditional practices that were similar in many ways to the current management of CFs. For example, many villages defined harvesting areas for exclusive use by community members for products such as firewood, bamboo, cane and other nontimber forest products [44] , and marked traditional forest boundaries with cairns and collected fines when cattle from neighboring villages entered their forest [40] . Often a specific person was given authority to serve as a forest protector and ensure proper distribution of fuelwood and timber for construction [56] . Even though the nationalization of forests in 1969 eliminated the legal basis for these traditional practices, many continued throughout the country and other traditional practices remained legal, such as forest grazing [45, 46] and production of leaf litter [49] . This traditional forest management experience would have provided the users with skills that could be applied to the management of the CFs (attribute O11).
Socio-cultural conditions: Each of the three studied user groups was ethnically homogenous, shared a common language and did not observe the caste system, which may have enhanced positive attributes such as trusting each other (attribute O9) and viewing distribution of benefits as "fair" (attribute O8). The wealthier community members in Bhutan generally utilized the forest in the same ways as the poorer members and had similar long term interests in managing the forest (attribute O8). Ostrom noted that powerful members can enhance the probability of successful organization when they have similar long term interests as other community members [2] . The status of women in Bhutan may have also been a positive factor. More than half (51%) of the members of the three studied CFs were female. Greater involvement of women in decision making has been correlated to improved forest condition because women can make sound management decisions due to their strong involvement in the collection of forest products [30] . The findings in Bhutan contrast with other countries, where ethnic heterogeneity has contributed to inequity [37, [57] [58] [59] [60] and fewer women participated in CF user groups [6] .
Hand-over of well stocked forests: Perhaps the most unusual aspect of Bhutan's community forestry program is the willingness of the government to hand over well-stocked forests to communities. All three CFs contained valuable timber-size trees, which were being actively harvested by the communities. This provided the user groups with an immediate and significant benefit stream, and contributed to many of the positive attributes. Obtaining valuable products from the CFs lowered their discount rate in relation to future benefits from the CFs (attribute O7), and more importantly increased the level of trust as it became evident that the poor members would benefit as much as the richer members (attribute O9). It also gave them experience with determining harvesting rules (O10) and developing their organization skills to issue permits and maintain the required records (O11).
Ostrom noted that communities are more willing to adopt rules to limit access to forests resources when the forest is not so degraded that it is useless to organize or so underutilized that there is little advantage from organizing (attribute O1). Even though the CFs were well-stocked by international standards, the users were concerned that over-harvesting could reduce the future availability of forest products, which gave them motivation to organize to management the forest. Interestingly, in all three cases they were most concerned about legal harvesting by outsiders with permits from the DOF. The three CFs were all located close to roads, which greatly increased the feasibility of outsiders transporting the timber by road to their residences. This situation is not unusual in Bhutan-most of the other 19 CFs visited shared the same concerns.
Governments in many countries have only been willing to hand over degraded forests for community management [10, 11] . For example, forest policies in Nepal since 2000 have restricted the handover of well-stocked forests in the Terai/Churia regions while continuing to promote the handover of relatively low value forests in the mid-hills [6, 61] . In India, the Forest Department reportedly retained control of the most productive forest land and allocated fragmented and degraded patches for community management [6] . In Bhutan, however, the government decided to give villagers a stronger incentive to participate by stipulating that CFs should be approximately 50% well-stocked and 50% degraded [53, 54] . This provision was probably influenced by the abundance of forest resources: although Bhutan has only 60% as much per capita agriculture land as Nepal and 46% as much of India, the country has eight times the per capita forest land of Nepal and more than 22 times the per capita forest land of India [62] . However, the policy probably reflected a genuine willingness to give up control of some national forests in order to promote economic development at the village level. When Bhutan's Forest and Nature Conservation Rules were amended in 2006 [63] , the stipulation about CFs being approximately 50% well-stocked was deleted. It remains to be seen how much impact this will have on the future hand-over of well-stocked CFs.
Intensive forestry extension: Bhutan's intensive forestry extension program was another important factor that affected several attributes. The three forestry extension agents responsible for the studied CFs lived within a few km of the sites and had regular contact with the user groups. They provided strong support during the management planning phase, which relied heavily on participatory rural appraisal (PRA) exercises to increase the involvement and awareness of the users. This would have contributed to a shared image of the resource (attribute O6). The extension agents also worked closely with the users to introduce a set of standardized monitoring formats that provides the users with reliable indicators about the condition of the forest (attribute O2), which would allow them to adapt quickly to changes that affect their future benefits [2] . The monitoring system also enabled the users to monitor their own compliance with the rules, which has been identified as being a key attribute of successful user groups [64] . The management plans provided clear guidance on harvesting limits of different size classes, which contributes to use rules being environmentally conservative (attribute M5) and easily enforceable (attribute M6), which may explain why harvesting did not exceed the annual allowable cut during the first three years of harvesting.
Many authors have stressed the importance of strong extension support for community forestry programs. Menzies ([10] , p. 26) analyzed six reviews of community based forest management around the world and noted the importance of "crafting and building community institutions which can ensure equitable, inclusive and just governance with mechanisms to counter the possibility of corruption and elite domination." Nurse et al. [65] highlighted the importance of extension support in Bhutan during the management planning process in order to avoid subsequent equity problems.
Conclusions
Hardin's "tragedy of the commons" has been observed in some forest management regimes, even CFs that in theory should be able to avoid this fate. However the initial experience with community forestry in Bhutan supports Ostrom's conclusion that "tragedies of the commons are real but not inevitable" ( [66] , p. 280). Due to historical and socio-cultural reasons, communities in Bhutan possess many attributes of successful forest user groups. As a result they are more likely to determine that cooperative management of forests is in their best interests, and adopt rules controlling access. National policies for community forestry, including the unusual provision of handing over well-stocked forests to user groups, have further enhanced the likelihood of communities forming effective forestry user groups and managing their CFs sustainably and equitably. The initial experience of forest management by user groups in Bhutan is promising, and merits further study now that that a much larger number of CFs have experience with harvesting.
